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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electromagnetic suspension apparatus capable of 
developing a damping force with a motor, when it is 
impossible to control the electromagnetic suspension 
apparatus due to cable disconnection or the like (when 
there is no control). 

SOLUTION: When a disconnection of a power cable 81 is 
detected, a relay control signal is turned off to close a 
first and second relays 65, 66, and short- circuit a U- 
phase coil, V-phase coil and W-phase coil via the first 
and second relays 65, 66. Consequently, when a 
suspension unit strokes, the motor 3 arranged in the 
suspension unit operates as a generator, and the 
resistance of the magnitude being substantially 
proportional to a stroke speed, that is the damping force, 
is developed. 
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(CLTV^So >; ^-«IJ»ffl^r-r;l'8 3<0»f^«:;^*nL 

mi. S^2'JV-65, 66 IC(±. 'ft-f-7>^tt*& 

"^tzidtmttj:^^ $<btc, K9'<'>'<CPU4 U±U l'- 

mm'&m'oi&^xn^^m'^. mi. ^2>;u-6 5, 6 

'J U-$IJfSlM-§-^OFFlCLTi3<'£-^75«*^o 
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[0 0 3 6] tfz. ia^mm^^-y^^s 5<r>}S(mi>k 

2, m3±TiPi$S-t:>'-9-l 0, 11, 1 27j»<bOtPji 
SM-^Ji. «^x.lf3V«rt!'-i:>Ul-5VO«-f-m:^jtL 
TiSi. IIK ^2, l|3JiTinii$JS-t>-9-l 0, 1 
1, 1 2*^'b#-^*^til*$tl'fcv^t i («ni;cff. »1. 
^2, ^3±TiniaS-t>-'^-l 0, 11. 120ai^J« 

■!5-*»ovoti) iDi^)SM-)|->--y;i'8 soM^flT- 
iO CPU4 1 (±> ^1, 112. IS3±TiD]lSJK-t>-<f 1 

0, 11, 1 2 75>^oiP3$js«-^ic^o'v^ri)nji««-^ 

fzm^. K7'1'/N*CPU4 1 l±, Jii^tra^icLTUffi 
[0 0 3 71 tfz. W^«M7^K7-^>'^*4*«*jfei^f 

<7);fr*<7)*Jgfl±. ■piJx.lf U b- i / f t PWMft-i-^^ 
# t C P U *^ 5e» 6^ T -t -r ^ J: ^ L , 

V V- i /f •^PWM'B-^^^flU, iiO^^KlT^'-t 

tt^^fct-ii), ^^L/c^tzli. 'm.mmri^^xi)^'^ 
^£t>ilfj: < ^^<^>T% V- i / f i: PWM«-^^^S 
75-<bom:tl**#lhL-C, ^-^^ 3'^<om^;tt*&S:'fJt 

;t:R^.i:-t-2.o t/i, ^-^fflS?^5 t K7^/<4*« 
30 ^1-*||jgffl'>--7';i'8 6;{»W^L, K^^'/M-vO^ 
:t»t!^i^**ff it L tz^'t. U- -ililJt9«-^{± O F F $ tL, 
1^ 1 , Ig2 »; V- 6 5, 6 eA^PflC'btL, UffirJ'f 

[0 0 3 81 vX-rAOaE^Uf^tft-^l, ^2 

';W-6 5, 6 6 7J«M'c>;&»05IH-eBm:* (ONf*) 

m<r>m'^m'^'k\^fzm^. uffi=7^;v. v^B^j-f 

40 ^JitTJ^?^*) l^:*^tL;^c^7t'{t»tl'^-r;w 8 1 ^z\tm-X^£ 

K7'f>'^'CPU4 1 ti^l, »2 'J t'-e 5. 66 

[0 0 3 9] -tLT. »1, ^2 'J U'-e 5, 6 6 
-Wi^^X^tz^^. K7-^•/^'CPU4 1 li. -h^tlWl^ 

50 [0 0 4 01 J^JL±Ol6{'^«rliI6 07n-f^-\'- hH^o- 
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li)-h<omn^'^y YiM.^^M:^'ry'ys 1 1). SiJ 

(;^T-y 1 2)o :^T- y ys 1 2T'No (^#54^*^ 
£.g-C^v^) i:#iJBfL;t«^{i. K^-f /n*C P U 4 1 (i 

i?'*K<^^iit;'(X-r -y-J'S 1 3)o 

[0 0 4 1] xx-y/s 1 3cofi[a7='-i$^o^^ii<;^tc 

yT'S 1 4)o ^i:c7)X7=-^y 5 r% -t-^ftlj^n 

[0 0 4 21 ^Jctl. PWM«-^*jSS4 5«:^LTFE 
T4 9 ^7.^ y^V^rLTU^gn^;^, Vffin^;^®.!/ 

C^T-yT^S 1 6)o -^-om. Sail^mSS IT-Uffln^f 

(X-r y-7'S 1 8)o 

[0 0 4 31 ;^T-'y T'S 1 2-CYe s {^-^^mt^^^m 

s (Sff^*^)) ^*iJBft/::^l^li. 5^ 3 oK^^gf 
ot^il, »K ^2 U 1^-6 5, 6 6 

(X-r 7 T'S 1 9) 
10 0 4 4] ±JELf^J:^U. WMM. 

[0 0 4 5] ^2 U 5, 6 6 ti. 

/h$<^'2>o ^LT. ^1. »2 6 5, 6 6 ^L 

[0 0 4 6] ^Xtc. :f:^?^co»2*SfeC9B.@.^r|Il7SLD^^ 

>v3>^a(i. ia7®:r>*ll8U^i-<J:-7tc. tJlEFE 
T 4 9 tCft^^FETIiIK4 9 A^*LTV^-?>o FET 
llK4 9Ali. 61®<0FET (J^J^T. » 1 6 F E T 
^v^^o ) 54 l-5 4 6?:*LTV^;2>o Igl FET5 
4lC0y-7; [S] {i||2 F ET 5 4 2 CO KV-f > 

[D] t^m^fix^y). ^(7)s^a$iiuffln^;vtzs 

gES^tLTV^;E)o ^3 FET 5 4 3(7) y->?. [S] ti^4 
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FET 5 4 40KV^> [D] tS^;? ttTiS "9 . 
^gSKSCtiVffin^f ;Kigg|$ttrv^-i>o »5FET5 4 
50V-y^ [S] ii||6 FET 5 4 60 Kl^-f > CD] 

[0 0 4 7] PWMM-^*^f?4 5 7&^^FETIiIK4 9 
AC6:$:<7)$IJ^^9 0;6^^]g{f$tlTi5t9. ^<30d^3* 
0«-?-^9 Ot&^'^K ^3> »5FET5 4 1, 54 
3, 5 4 5 (tlT. ±iilr-A(7)FETi:v^ 

^^9 0 9 ^>m0 3 2f:<7)M-?-^9 0;6^»2. »4. IS6 
FET542, 544, 5 4 6<;oy-b [G) tl^tL^ 

ii. «l&?ifi!)»liaS&8 0AStJ^'»2. »4. m6FE 
T 5 4 2, 5 4 4, 5 4 6 IIJ: »9 ffl^EK^^^ff^^^^tl-T 

[0 0 4 8] » 1 FET 5 4 1 ii. V-X CS] ^BiXf Y 

v^y [D] ^©Sll-^yiJ-^^-^w^-f:^- K9 1 
20 *FMjKL-ri5>). ■7U-'i^^-;i^^-f ^- K9 1 *iiL 

Tv-x [s] ^^hYv^y CD] ^coam^rit^-r^ 

i^tCtrv^^o ^2 -^6 FET 5 4 2 - 5 4 
V-X®.^f Kl^-f VHt^ov^T^)* 1 FET54 1hlWi 
;mtC'7 U -'i^-f -jvr-f-^- K9 1 36^«^$ttTV^;2»o 
[0 0 4 9] ^1. ^3. »5FET 5 4 1, 5 4 3, 
5 4 5 (Jifflljr-AOFET) OKV-r^ CD] (i. ^ 

-^mmmb<nv'7:^ (+) ^^-tc^^^ttrv-^o t 

112. ^4. ^6 FET 5 4 2, 5 4 4, 5 4 6 
(TfillT-AOFET) COV-X CS] i±. ^-^fflm 
JO iSSOV-f-^X (-) S^-lC^^^tLTV^^o 

[0 0 5 0] «rfeffl^1iBj!l*l 1111^8 OAJi. npnff^ 

ob^vvx^ mr. ^1 h^vy^^.^ tv^do ) 7. 

Oi:. p n pf^O h ^ VvXiJ' (i^T. »2 hy >v:^ 
0(r>:x^^y9 (E) 2 h ^ > v:^ ^Oo:.^ 7 

(E) ti)mm^f^x^y). :i<n^mm^ii'^^2. ^4. 

»6FET 5 4 2, 5 4 4, 5 4 6 (T1fflT-A<0FE 
T) O^^r'- h (G) CIil8-e(±IS2 FET 5 4 2(7)^ 

40 ^7 00^-:^ (B) ^»2 by >vX^co^-;^ 

(B) ti)^W^^^Xi^^. C:cO«g!Sr>7^^^PWMM-^^ 

«fi4 5<7)$ij»^9 otig^^nrv^^o »1 hyVv 

;^:$'70<7)nV^i$^ (C) (il 5 VCOFET^- hMift 
fflm?S9 2tc^^$tt-rv^^o ^2 h^>yx^7 lO 
nix^^ (C) (ig*^tLTv^;2)o 
[0 0 5 1] »2. ^4. ^6 FET 5 4 2, 5 4 4, 
5 4 6 (T11T-A<7)FET) <7)^KP-f> (D) 
-h (G) t\z\t^ ^jmm^KfzV^^-Y^l^Xf 
SiJL6 8:0^^3e?iJll«^$:Krv^^o ^2. »4. ^6F 
50 ET542, 544, 54 6 O^y- h (G) ^ 
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le^r-h (G) (cKl;)E:6^EntD?ttitv^J; 9 (-UTv^ 
i>o #->i-f-^^'f K6 9tC<±, 3 V-TV-if 9 3** 

[0 0 5 2] ^ 0|» 2 *M<^f^Bli^ m^-r^. J: -P US 

MtOJ^BT-fflv^TtlS 1 , I? 2 <J 6 5 . 6 6 (S^EI 
K8 0) «r^ihL7t'J>OU*oTV^-i,o C:O|^2|lii«0 
B.^.T-I±, «ajx.lf||2 F ET 5 4 2 lCjl:t1-^*IJ®^9 0 
*5Bf^L;t:*i#, ^ 1 > II 2 h 7 > v;^ 5' 7 0 , 7 1 

•i, -e-<7)'<-;^ (B) izi;ffi*sentra§it5:v^if:*>c>, 

D-^^UJ: *)^-^ S^^^^t^t LT»f^L. U-V;fg 
Ht^iSL^mE^^^^i:. Ufficom]E36*;Sv-*-^l±, »2F 
ET 5 4 20 KV-f> [D] {CUffiOitie«JEE**SP*> 

[0 0 5 3] -^-tr. y^^'-Y%7Rxfm,^^^^m 

tT^2 FET 5 4 2 0y- h [G] (cmjE;i»^enSD^ 
tt, S^2FET5 4 2 *^a (ON) ^: iiT^^T-^ 

^2 FET 5 4 20 KV^f > [D] nt^ 

hy-7.^mMi)mf\^. v^a=r^;nc^+)j:^-r^^4 FE 

T5 4 A\Zi^M.^iXfzy')-^^^-)vyy(^- K9 1 4: 

[0 0 5 4] lE-Slftf^BtlCt^^f K6 7 

CTiSSB^l±;6^^^2 FET 5 4 20^- h [G] (^EPSn 
^iXhi)K mi. m2 Y^yiy*:^9 7 0, 7 1 
^dfc^S-e. }£tn:6 SOSSttt^:^^ <-r^*fSl2 FE 
T 5 4 2<7);^>f 7'f->:5^aftf^tc(if^SS:4-x.=&v^o "T^ 

J:ora»6«JtZ»2 FET 5 4 2;&5iiaLr (ONL 

10 0 5 5] :i(om2m^(7>w^mx-\t^ K^>f/UOil 

2 FET 5 4 2 0y- hSlJ»M-^7i>^^»f®LT^>. ^-^5^ 

3 OiSfr^mff^rflJffl m2FET542 *»ai->i> 

^v^^^^±^)^^^. hn~i5^iijg;iiJfi<, items 

5e>*'fi:v^J*>g^t»2 FET 5 4 2 (ON^-^ 

i^^\tWMti ^ c ^ Ti-^r- § ^ ^ <h ?t ^ c 

[0 0 5 61 ^^U. :$:^?^O^3^JfeO?i^ffi^llI9:R0^^ 
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HI ouso'^>rifteg-r^o mznm(o'im.(r>m&^:^ 

^> V 3 >^ti(i. EI95:Cf[ai 0 tiTK-t J: 9 ti. ^2 
«iSOff^j^OFETy-MEi&fflmig9 2^aibL. 
o-9-;:^v^>v3 >jL- y h 2 o;?. h n-:5^iia;&^fg:< , 
i|frjemffi7&^fiv^^^-C«>T1fflT-AOFETO»2. ^ 
4.^6FET542, 544, 546 (i-lT. ffit 
±. ^2FET5 4 2 S:^J(cLT|ji?^f'2)o ) Sr^iitr 

t MSE^f § ^ J: 9 L T ^ o 

10 1 0 0 5 7 ]» 3 mmmm\t. » 2 ^m<omm(o f e 

T|ilS&4 9 AUftx-^FET|llK4 9 B^r^tTV^^o 
FETlIK4 9B(i. F E TIilK4 9 AOffi^Mii^ 1 
SKS 0 AUftxr. S$frMfl6^2|lIK8 OBSr^LT 
v^^o 2 111^8 OBiiffil&MSj^l |DlK8 0 

AO»l. »2 7 0, 7 1 tlftx.rSI3. 

^4 h^^v^^iJ' 7 2, 7 3 «:*LTv^^o ^3. ^4 
h^>vXi?^7 2, 7 3 O^o::^ >y ^liSM^tLTiS 

CC0»^g|5(i»2 FET 5 4 20^'- htC^^^tL 
rv>;2>o 113. IS4 h^VvXiJ' 7 2, 7 3<7)#^-;^ 

fznp nB<^Jl5 h ^ 9 son ^:^^^m^ 

tL-CV^^o »5 h ^>v;^^ 9 50^-;^^ (B) 
M«I^9 0;i>^^«^^ttTv^;i)o 
[0058] ^3 h^>v;^i5^720=il/:5^5't^2F 
ET 5 4 2C0 KV^ mm^^ fitz ^ - 

7 4RZfW:tjL7 5 =^^LT«a^nTV-^o ^3 
VT.^ 7 2<n^V^ 9 h:^\y 9 h\tmjL7 8 ^^LT 
S^^tiTv^^o SgL7 8 fc«tn:7 SOSggSP^tKi. 

30 :=^>T'>^f 7 6 tiliy ^f--^^^- K7 7;6-^3fe?iJ 

l::«SESti"Cv^^o S Tt:. ||3 h^>v;^^ 7 2 0n v 
^^^^^5 h^>v;^^ 9 b(r>u\y^ ^ t\tWSL9 6 «: 

[0 0 5 9] ^(OmzmMmmX*\t^ ^2 FET5 4 

jgmiEtiJ: »)t^2 FET 5 4 2 O Kl^^ >trmJE*^iPt> 

0NLTv^-5,^§. ^W^- K7 45:^^^«tJt7 5?:iiL 
r:3>T'>"9-7 6 lcm^^;6^^X'btL;E>o C:omffi«i:^2 
40 FET5 4 2«oy- hS:+^ffil6T*^-2>mEEi: L. U^ji 
^ - K 7 7 J: -5emSi^«^wtT.^ J: o l^l" 

[0 0 6 0] =i>7'>'9-7 6 tcSx.<btL?tmiE«i. 
MilifflomiSt^O. ^3^ »4 h^^v;^^ 7 2, 
73tlJ:*)ll2FET542 O^- h ^rlEK-r^o 

)\^<r>m^. ^2 FET 5 4 20r- bJiONL. /^-f 

a^L^<'^'?>^. n>T->-ij-7 6i::«x.tbtL7^c1SIE:6^ 
50 mjL7 8 ?:^tT^2 FET 5 4 2 ^7)^-- h IcenjD^ 
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fi. ^2FET 5 4 2 *0NL. iftg^J Sr^l^-T^ CI i: 

T1fflT-AOFET<0^2. ^4. I&6FET5 4 2, 

5 4 4, 5 4 6 ffiJ:±. »2FET542«:«?B 

[0 0 6 1 ] ±mmi -^3m^<^j^mxit. ^7.^> 

im^.^Lfz'^K zfiiiZitx.x. mi 1 (z^i-9-;^-^> V 
3 VJLJiL y h 2 ASrfflv^Tt) J:v^o HI 1 1 tc^f ■^>^'^ 
3 y h 2 Ali. ^1^gI5#2 0 A^. ^I^I^SIS;!* 

2 0 Atl-Sffl7:?-^ffA^tLlifc^ffl;^^-^1.1^a5;fct2 0 A^i^^b 
5§m-r^t»4*On K2 1 At. n y K2 1 Aco— 
ua^^tt/::;}^-;^^ y h 1 6 5 fc. y Me 

5\.zm^L. ^TU >^ri 6 6 ^^LT^i^1gigB*i-2 OA 

^-:^^>v3 >JL-y h 2 Aa. ^hiiZ, 
Ul 6 7 tIW|tt<7)vir7 h 1 6 8 U@^§iL;t7lcX?e5 
2 3 At. ^1^1^ge#2 0 AtC@^^^/::n^;i.2 2 A 

n>f ;i.2 2 AI^I^-Ktfbtt/jllTFL^v^nT^H-t^ 

. 2 1 AKmW}LXZ.(DUy K2 1 A ?:^rt-r^Jg»fgp 1 
7 OTb^^i^fhtiX^^^o 

[0 0 6 2] ^0-9-;^^> V3 h 2 A-eti. 

>f ;i-2 2A^(Dmmi^^ n>f ;W2 2 Ai:77cXfig52 3 

AtC7)f5tI«?S;f7$r^^L. 7lcXm5 2 3 A (v^:7h 

6 8) t>v^T(i;K-;UiaiD 1 6 7;6^^ia«Et. CltttcJ: 0 

hie SSr^trn y K2 1 A;6^51^feS|5*t 2 
0 A(c^fr«i^ffi]Uffi*tM4L. «ii:fj*lfe^L. s 

1 ^i^<D±TmW}iiZm^u y K2 1 A5.0^^^1^1SS|S:j=t 

2 0 A^^:^ffi3tcffl*twti^f£i-tLjf. myf\^(Dm^*^ 

h 1 6 5 RZf - J)^ i2 t I 6 7{zX *9 lUeS 
Sftt^^^^tt. 7XXm52 3 A (^^-7 h 1 6 8) ;&-^IoI 
^L::i^ )i^2 2AiiZmm.tl^'^^L. a y V 2 I ARV 

9\-muu2 0A(onni&m^:^jBcfz^m.ij. -r^:bt>M 
[0 0 6 3] ±mm 1 3 mi&<ommxii^ mm 
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ZTb^mmmt Lxm^j^Ltzm^z^c^mijimm 

[0 0 6 4] 

i:^nfz<OX. ■9-;^^>>'3 y ho;^ hn-iJ^tl 

t ^^x § . t^*fi^«T*sfceB$ (cjg^ Y) mzmmmtfi)^m 
10 ^mm^^^tt^x^ho tfz. m^m2i^ztm<o^^ 

[[lIMoffi#7^gi?g] 

[HI] *l&?^o»i||J£oB.^ji#;2>m?8^^:^^>v 

10 31 micommmmi^^&ji,z7^-tyu-y^mx-^ 
113 41 l2li<0K7'f'/N'*m*«tc^-t-rDyi'iii-e* 

[[1161 01 <7)^i^-9-;^--<vv3 >gBo<tffl«r^i-7t 

[0 71 :^^m(r>m2^mmm.i:m^m^7r^-tmx-h 
-5.0 

[0 81 0 7<offii&MS!)»i lIK*^-r0r-*,^o 

io [0 91 ^§km<r>m2%mmm'kmjm<.z7i<^m-r^h 
-60 

[0 1 11 m2(r>^:x^y>' aya.-;.; 

V3 VJ-^y h ?:^1-BfM0-CJb-5)o 
[tf-^oiJiWl 

2 V 3 > JL— y h 

3 ^-^^ 

2 2 (=r^;ua5*t) 
40 2 3 (mSSCW) 

6 5 »1 'J (ffi^&H!^) 
6 6 ^2 'J P- (S*&(HIK) 
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